Characterization and structural analysis of a functional human serum transferrin variant and implications for receptor recognition.
The nucleotide and amino acid substitutions leading to the only known functional variant of human serum transferrin have been characterized by sequencing of a peptide produced by cyanogen bromide digestion and genomic PCR coupled with cycle sequencing, respectively. There is an amino acid substitution at position 394 (Gly-->Arg) resulting from a mutational transition, G-->A, in the first nucleotide of the codon GGG. The Zn(2+)-, Al(3+)-, and Cu(2+)-binding properties of the variant, ascertained by UV difference spectra and, in the case of copper, protein fluorescence quenching, confirm that these metals binds to only one of the two sites. Solution X-ray scattering measurements indicate that the lobe (the C-lobe) containing the mutation remains "open" in the iron-bound state, and modeling studies suggest that this is a consequence of the formation of a salt bridge between Arg394 in the variant protein and Asp392, one of the iron-binding ligands in the C-lobe. This rationalizes for the first time the observed reduction in receptor affinity of the diferric variant protein for PHA-stimulated lymphocytes [Young, S.P., et al. (1984) Br. J. Haematol. 56, 581-587] and here repeated with K562 cells. These data lend support to the hypothesis that the closed conformation for both lobes contributes to receptor recognition.